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Description 

This invention relates to coding security threads 
for bank notes and other security documents. 

It is well known to provide a security thread in a 
bank note or security paper. The thread, which may 
be of thread form but is usually in the form of an elon- 
gate strip, is usually though not necessarily in the 
form of an elongated carrier such as a plastics film 
which supports a metallic member in the form of a 
continuous or discontinuous strip. It is known to use 
magnetic material for the strip and it is also known to 
provide a repetitive coding on the strip. The coding 
may comprise a binary code of a particular word 
length. It is preferable to define a bit length, that is to 
say the length occupied by each bit in the binary code, 
and to render the bit length substantially constant for 
the whole length of the strip. The word segments may 
alternate with termination segments. 

Although the coding of security threads, in the 
particular case of a magnetic thread, has been known 
for a long time from, for example GB-11 27043, it has 
proved particularly difficult to provide a security 
thread which can be reliably detected by a reading 
machine. It has also proved difficult to provide 
threads which can yield a sufficient number of codes 
to enable unique identification of a particular denomi- 
nation of note or type of note within a given format. 

A security thread, usually with its carrier, would 
normally be manufactured in great lengths so as to be 
incorporated into paper in a continuous paper making 
process. The thread may be made from a web and 
thereafter be slit into narrow strips at least one of 
which is incorporated at a given place in a continuous 
roll of security paper so that eventually it extends 
across the shorter dimension of each of a multiplicity 
of bank notes printed on the web. It is not usually pos- 
sible or even desirable to achieve exact register of 
each bank note with the longitudinal coding on the 
magnetic thread. 

The present invention is particularly concerned 
with providing an improved format for security 
threads which are used or intended to be used in bank 
notes or other similar forms of security document. 
The main object of the invention is to provide a format 
which is extremely resistant to false readings and ver- 
satile in its variety of codes. 

The precharacterising parts of the independent 
claims correspond to GB-A-11 27043 previously men- 
tioned. 

Also illustrative of the state of the art is DE-A- 
3225485 which discloses a security document having 
a bar code according to 'Electronic Design', 15 Octo- 
ber 1981, pages 207 to 216. 

In one aspect the invention provides a security 
thread for bank notes or security paper, comprising a 
magnetic track which has a machine-readable binary 
code, the said code being constituted by termination 



segments and word segments which alternate, char- 
acterised in that each word segment consists of a 
plurality of substantially equal bit lengths, the first and 
last bit lengths in each word segment being of a first 

5 binary value, and each termination segment being 
longer in length than a maximum sequence of bit 
lengths of a second binary value within a word seg- 
ment and comprising a multiplicity of bit lengths of 
said second binary value. 

10 Owing to the relationship between the length of 

the termination segment and the said maximum se- 
quence of bit lengths in the word segment, the reading 
of a plurality of bits taken partly from one word and 
partly from another is prevented. This restriction re- 
ts duces the total number of different codes which can 
be provided by a bit sequence consisting of the sec- 
ond plurality of bits but different codes may be pro- 
vided by varying a multiplicity of parameters while 
still retaining the same general format. For example, 

20 the bit length of the word can be varied, the format be- 
ing sufficient to avoid any confusion of a word of n bits 
with a word of other than n bits. The termination 
length may be varied. The restriction on the bit se- 
quence length may be varied and of course the indi- 

25 vidual bit lengths may be varied. 

The track may be discontinuous and the said sec- 
ond binary value may be denoted by an absence of 
magnetic material. 

The termination segments need not be an inte- 

30 gral number of bit lengths, and according to another 
aspect of the invention there is provided a bank note 
or other security document having running across it 
within its thickness a security thread which has a 
magnetic track constituting a machine-readable bina- 

35 ry code, the said track being composed of termination 
segments and word segments which alternate, char- 
acterised in that each word segment consists of a pre- 
determined plurality of bit lengths, the first and last bit 
lengths in each word segment being of a first binary 

40 value, each termination segment being longer in 
length than a maximum sequence of bit lengths of a 
second binary value within a word segment and com- 
prising a multiplicity of bit lengths of said second bi- 
nary value, and there being at least one complete 

45 word segment and two complete termination seg- 
ments across the bank note or security document 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 Figure 1 illustrates diagramatically one form of 

magnetic security thread according to the inventions. 

Figure 2 illustrates a magnetic thread having the 
same format as the thread shown in Figure 1 but with 
a different coding. 

55 

DETAILED DESCRIPTION 

The security device shown in Figure 1 consists of 
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a security thread 1 which may comprise, in this em- 
bodiment a carrier such as a plastic strip 2 which may 
be made of 'Melinex' or other suitable polyester. The 
surface of the strip 2 may be coated with a vacuum 
deposition of, for example, aluminium. Along the 5 
thread 1 is a discontinuous track 3 of magnetic mate- 
rial. For convenience of understanding, the track 3 is 
shown as divided into equally spaced bit lengths, 
those which are cross hatched denoting which bit 
lengths are constituted by material, and those bit 10 
lengths which are blank showing where material is 
omitted. This embodiment of a thread is preferred, but 
it is not the only form available. Other forms of coding 
using a continuous or discontinuous thread are in- 
tended to be within the scope of the invention. 15 

The bit lengths or bit cells of the thread are of sub- 
stantially equal length. Typically, each bit length may 
be 2 mm long. Of course, this is a parameter which 
can be varied without altering the same general for- 
mat. 20 

The magnetic thread or track is coded so that al- 
ternate segments 4 and 5 succeed each other along 
the length of thread. The segments 4 are termination 
segments which separate and define the beginning 
and end of two successive word segments. Each 25 
word segment 5 in a given magnetic thread has the 
same length. In the example shown the word length 
is eleven bits. Employing the convention that the 
presence of magnetic material in a bit length is to be 
denoted by a 1, and absence by a 0, the particular 30 
coding for each word length 5 in the embodiment in 
Figure 1 is 10100011111. 

Each termination segment consists effectively of 
a plurality of bit lengths; that is to say, it occupies a 
length equal to an integral multiple of bit lengths. Each 35 
of the bit lengths in the termination segment contains 
no magnetic material, and is therefore a 0. 

A first bit length 6 and a last bit length 7 in the 
word segment should be of the opposite binary value 
to those of the termination segment. Thus, in this em- 40 
bodiment, the first and last bit lengths of the word seg- 
ment should be Vs. 

The format herein employed has one further re- 
striction, namely a restriction on a continuous se- 
quence 8 of 0's within each word, that is to say a se- 45 
quence of binary digits which have the same effective 
binary value as the (imaginary) bits in the termination 
segment. This restriction is employed in order to pre- 
vent the occurrence within a word of any sequence 
which might be confused with a termination segment. so 

In the example therefor the length of each termin- 
ation segment 4 is four bit lengths, i.e. four 0's, and 
accordingly the maximum sequence of 0's in the word 
segments must be less than four. 

Figure 2 illustrates diagramatically another se- 55 
curity strip which has the same format and parame- 
ters as the strip shown in Figure 1 but with a different 
coding, the coding within each word segment being 



11011010001 . This strip likewise has a maximum se- 
quence of bits of coding corresponding to bits in the 
termination segment of one fewer than the bit length 
of the temination segment. 

In the foregoing, all the words within a particular 
strip have the same length and coding. This is prefer- 
red but the repetition cycle could be greater than that 
shown. 

The use of an 11 bit word with a 4 bit termination 
segment and a 3 bit restriction on the length of a se- 
quence of 0's within each word is not, of course es- 
sential. One of the advantages of the invention is that 
the same general format can be used while the para- 
meters of word length and so on can be varied. A 
greater restriction on the number of codes available 
is provided by varying the 0 sequence maximum 
length so that it is more than one bit length fewer than 
the length of the termination segment. This is more 
appropriate for codings where the word length and 
termination length are substantially greater than as 
shown in the drawing. 

Although the restriction on the maximum se- 
quence of 0's within a word segment substantially re- 
duces the different codes available, a great variety of 
different codes may be provided by varying the word 
length, the termination length and the bit length. 

The tolerances adopted for the bit length are gen- 
erally of the order of 15% of a bit length for any se- 
quence of bits. Thus a 2 mm length may have a tol- 
erance between 1.7 mm and 2.3 mm but a three bit 
length, corresponding to 6 mm, may have a tolerance 
of 5.7 mm to 6.3 mm. In this case the absolute toler- 
ances are the same regardless of the length of the re- 
spective bit sequence. 

The use of such a constant absolute tolerance 
rather than a fractional tolerance facilitates the pro- 
vision of different codes which employ the same gen- 
eral format but employ a different bit length. 

In the foregoing, the termination segment has a 
length equal to a plurality of bit lengths. This restric- 
tion is not essential. The termination segment must 
have a length greater than the longest permitted se- 
quence of like-valued bits within a word and be such 
that a complete word length and its termination seg- 
ments occupy less than the relevant dimension of a 
note across which the thread is disposed. 

Security threads coded according to the present 
invention may be incorporated in security paper or 
bank notes according to known techniques. In partic- 
ular a laminated strip comprises a magnetic track 
sandwiched between two aluminised polyester films 
may be disposed within the thickness of the paper in 
accordance with known techniques. The security de- 
vices may be made in comparatively wide widths and 
then slit longitudinally to provide strips of an appropri- 
ate size (of the order of a millimeter in width) for in- 
corporation into paper which will be printed to form 
bank notes and subsequently cut up to provide indk 
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vidual bank notes each of which has a security thread 
running across it, usually across the shorter dimen- 
sion. 



Claims 

1. A security thread for bank notes or security paper 
comprising a magnetic track (1) which has a ma- 
chine-readable binary code, the said code being 
constituted by termination segments (4) and 
word segments (5) which alternate, character- 
ised in that each word segment consists of a plur- 
ality of substantially equal bit lengths, the first (6) 
and last (7) bit lengths in each word segment be- 
ing of a first binary value, and each termination 
segment (4) being longer in length than a maxi- 
mum sequence (8) of bit lengths of a second bi- 
nary value within a word segment and comprising 
a multiplicity of bit lengths of said second binary 
value. 

2. A security thread according to claim 1 in which 
the track (1) is discontinuous. 

3. A security thread according to claim 2 in which a 
bit length of the said second binary value is con- 
stituted by an absence of magnetic material. 

4. A security thread according to any foregoing 
claim, in which the code is repetitive, a cycle of 
repetition of the code consisting of a word seg- 
ment and a termination segment. 

5. A bank note or other security document having 
running across it within its thickness a security 
thread which has a magnetic track (1) constitut- 
ing a machine-readable binary code, the said 
track being composed of termination segments 
(4) and word segments (5) which alternate, char- 
acterised in that each word segment consists of 
a predetermined plurality of bit lengths, the first 
(6) and last bit (7) lengths in each word segment 
being of a first binary value, each termination 
segment (4) being longer in length than a maxi- 
mum sequence (8) of bit lengths of a second bi- 
nary value within a word segment and comprising 
a multiplicity of bit lengths of said second binary 
value, and there being at least one complete word 
segment (5) and two complete termination seg- 
ments (4) across the bank note or security docu- 
ment. 

6. A security document according to claim 5 in which 
the track (1) is discontinuous. 

7. A security document according to claim 6 in which 
a bit length of said second binary value is consti- 



tuted by an absence of magnetic material. 



Patentanspruche 

5 

1. Sicherheitsfaden fur Banknoten oder Sicher- 
heitspapier, miteiner magnetischen Spur(1), die 
einen maschinenlesbaren binaren Code hat, wo- 
bei dieser Code aus abwechselnden Endab- 

10 schnitten (4) und Wortabschnitten (5) besteht, 

dadurch gekennzeichnet, da& jeder Wortab- 
schnitt aus einer Anzahl im wesentlichen gleich- 
langer Bitbereiche besteht, wobei der erste (6) 
und letzte (7) Bitbereich in jedem Wortabschnitt 

15 einen ersten binaren Wert hat und jeder Endab- 

schnitt (4) langer als eine maximale Folge (8) von 
Bitbereichen eines zweiten binaren Wertes in- 
nerhalb eines Wortabschnittes ist und eine Mehr- 
zahl von Bitbereichen dieses zweiten binaren 

20 Wertes e nth alt. 

2. Ein Sicherheitsfaden nach Anspruch 1, 
bei dem die Spur (1) diskontinuierlich ist. 

25 3. Ein Sicherheitsfaden nach Anspruch 2, 

bei dem ein Bitbereich mit dem zweiten binaren 
Wertdurch das Fehlen von magnetischem Mate- 
rial gebildet ist. 

30 4. Ein Sicherheitsfaden nach einem der vorherge- 
henden Anspruche, 

bei dem sich der Code wiederholt, wobei ein Wie- 
derholungszyklus des Codes aus einem Wortab- 
schnitt und einem Endabschnitt besteht. 

35 

5. Banknote Oder ein sonstiges Sicherheitspapier 
mit einem innerhalb deren Dicke verlaufenden 
Sicherheitsfaden mit einer magnetischen Spur 
(1), die einen maschinenlesbaren binaren Code 

40 bildet, wobei die Spur aus einander abwechseln- 

den Endabschnitten (4) und Wortabschnitten (5) 
besteht, dadurch gekennzeichnet, daB jeder 
Wortabschnitt aus einer Anzahl im wesentlichen 
gleichlanger Bitbereiche besteht, wobei der erste 

45 (6) und letzte (7) Bitbereich in jedem Wortab- 

schnitt einen ersten binaren Wert hat, jeder End- 
abschnitt (4) langer als eine maximale Folge (8) 
von Bitbereichen eines zweiten binaren Wertes 
innerhalb eines Wortabschnittes ist und eine 

so Mehrzahl.von Bitbereichen des zweiten binaren 

Wertes umfaBt, und wobei wenigstens ein voll- 
standiger Wortabschnitt (5) und zwei vollstandige 
Endabschnitte (4) uber die Banknote oder das Si- 
cherheitspapier vorhanden sind. 

55 

6. Sicherheitspapier nach Anspruch 5, 

bei dem die Spur (1) diskontinuierlich ist 
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7. Sicherheitspapier gemaB Anspruch 6, 

bei dem ein Bitbereich des zweiten binaren Wer- 
tes durch Fehlen von magnetischem Material ge- 
bildet ist. 



Revendications 

1. Fil de securite pour billets de banque ou pour pa- 
pier fiduciaire comprenant une piste magnetique 
(1) qui possede un code binaire pouvant etre lu 
par une machine, ledit code etant constitue de 
segments d'extremite (4) et de segments de mot 
(5) qui sont alternes, caracterise en ce que cha- 
que segment de mot est constitue d'une plurality 
de longueurs de bitsensiblement egales, les pre- 
miere (6) et derniere (7) longueurs de bit dans 
chaque segment de mot etant d'une premiere va- 
leur binaire, et chaque segment d'extremite (4) 
etant d'une longueur plus grande qu'une sequen- 
ce maximale (8) de longueurs de bit d'une secon- 
de valeur binaire a I'interieur d'un segment de mot 
et comprenant une multiplicity de longueurs de 
bit de ladite seconde valeur binaire. 

2. Fil de securite selon la revendication 1, dans le- 
quel la piste (1) est discontinue. 

3. Fil de securite selon la revendication 2, dans le- 
quel une longueur de bit de ladite seconde valeur 
binaire est constitute par une absence de matie- 
re magnetique. 

4. Fil de securite selon Tune quelconque des reven- 
dications precedentes, dans lequel le code est re- 
petitif, un cycle de repetition du code constituant 
un segment de mot et un segment d'extremite. 

5. Billet de banque ou autre document fiduciaire 
comportant, le parcourant a I'interieur de son 
epaisseur, un fil de securite qui possede une pis- 
te magnetique (1) constituant un code binaire 
pouvant etre lu par une machine, ladite piste 
etant constitue de segments d'extremite (4) et de 
segments de mot (5) qui sont alternes, caracteri- 
se en ce que chaque segment de mot est consti- 
tue d'une plural ite predeterminee de longueurs 
de bit, les premiere (6) et derniere (7) longueurs 
de bit dans chaque segment de mot etant d'une 
premiere valeur binaire, chaque segment d'extre- 
mite (4) etant d'une longueur plus grande qu'une 
sequence maximale (8) de longueurs de bit d'une 
seconde valeur binaire a I'interieur d'un segment 
de mot et comprenant une multiplicity de lon- 
gueurs de bit de ladite seconde valeur binaire ; et 
en ce qu'il y a au moins un segment de mot (5) 
complet et deux segments d'extremite (4) 
complets sur le billet de banque ou le document 



fiduciaire. 

6. Document de securite selon la revendication 5, 
dans lequel la piste (1) est discontinue. 

5 

7. Document de securite selon la revendication 6, 
dans lequel une longueur de bit de ladite seconde 
valeur binaire est constitute par une absence de 
matiere magnetique. 

10 
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